In vivo gene transfer to mouse spermatogenic cells using green fluorescent protein as a marker.
Combination of the DNA injection into seminiferous tubules and the subsequent in vivo electroporation (EP) has become an efficient and convenient assay system for spermatogenic-specific gene expression during spermatogenesis of mice. In this study, we made methodological modifications to enhance the transfection efficiency, and evaluated the possibility of this technique to generate transgenic offspring using green fluorescent protein (GFP) as a marker. After the in vivo gene transfer, GFP expression could be monitored easily and repeatedly on the surface of the testis of live mice under fluorescent microscopy. The serial sections of the transfected testis revealed that transient expression of GFP was extended even in the innermost region of the testis uniformly, but confined to spermatogenic cells and Sertoli cells within the seminiferous tubules. Furthermore, long-lasting GFP expression could be detected in the spermatogenic cells even 2 months after EP. Natural mating with normal adult females revealed that 65% of the transfected males maintained fertilizable ability and could generate their offspring normally. Germ-line transmission of the GFP vector to the offspring was checked under fluorescent microscopy, but no transgenic offspring has been detected up to now. These results suggest that the application of additional techniques, such as cell sorting for GFP-positive germ cells followed by nuclear transfer to the oocytes, would make this method as a novel strategy for generating transgenic animals. J. Exp. Zool. 286:212-218, 2000.